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Mitochondrial dysfunction: Mitochondrial diseases and pathways with a focus on
neurodegenerationDr. Xiongwei Zhu is Associate Professor of Pathology at the
Case Western Reserve University. He received his Ph.D.
in 2002 from the Department of Pathology at Case
Western Reserve University. He was a postdoctoral
fellow and instructor in pathology until he became
Assistant Professor in 2004. His recent research focuses
on the understanding of mechanisms underlying mito-
chondrial dysfunction in Alzheimer disease and other
neurodegenerative diseases and how mitochondrial dys-
function contributes to the pathogenesis of these
neurodegenerative diseases. He is the recipient of many
awards including International Junior Investigator Award
from International College of Geriatric Psychoneurophar-
macology and Young Scientist Lectureship Award from the International Society for
Neurochemistry.Mitochondria are present in the cytoplasm of all eukaryotic cells of
animals and higher plants. They are critical for many essential cellular
functions including oxidative phosphorylation, energy production,
intermediary metabolism, calcium buffering, reactive oxygen species
generation and detoxiﬁcation, and the regulation of apoptosis. The
brain is a highly metabolic tissue, and as such, neurons in the central
nervous system present unique challenges for mitochondria. For
example, compared to other cell types, the complex morphology of
neurons leads to functional heterogeneity in neuronal segments, thus
translating into different local demands for energy and calcium
buffering which requires strategic positioning of mitochondria in
neurons to serve local needs. These unique characteristics make
neurons particularly vulnerable to aberrant mitochondrial alterations
and such a notion is underscored by the multitude of mitochondria-
pathies affecting the nervous system.
Although it has long been appreciated that mitochondria are very
dynamic organelles, recent studies revealed that they constantly
divide and fuse with each other, which represents one of the most
exciting ﬁndings in the ﬁeld in recent years. In fact, this highly
dynamic balance of mitochondrial ﬁssion and fusion not only controls
mitochondrial morphology and number, but also impacts every aspect
ofmitochondrial function and distribution. Not surprisingly, abnormal
mitochondrial dynamics has therefore emerged as an important
mechanism for the development of neurodegenerative diseases
including Alzheimer's disease, Parkinson's disease, and Huntington's
disease.
During the past decade, accumulating evidence indicates a
central role of mitochondrial dysfunction in neurodegenerative
diseases. The goal of this special issue was to provide an overview
of current understanding of mitochondrial alterations in various0925-4439/$ – see front matter © 2009 Published by Elsevier B.V.
doi:10.1016/j.bbadis.2009.11.004neurodegenerative diseases, and the most up-to-date thoughts on
the underlying mechanisms as well as their therapeutic implica-
tions. It is my sincere hope that this issue proves to be a timely
resource for all those who are interested in mitochondrial
dysfunction in neurodegeneration.
I am most grateful to all the contributors and outstanding
reviewers for their efforts in making this special issue a reality.
Sincere thanks also to the BBA staff, in particular Jeff Rossetti, for their
professional support and the opportunity to assemble this special
issue.
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